Diethyldithiocarbamate (DEDC) enhances quinone mediated oxidative stress cytotoxicity in isolated hepatocytes by forming toxic quinone conjugates.
The copper-chelating thiol drug, diethyldithiocarbamate (DEDC) had previously been used to inhibit superoxide dismutase (SOD) and enhance oxidative stress mediated cytotoxicity. Using isolated rat hepatocytes, it was confirmed that DEDC enhances oxidative stress cytotoxicity induced by 1,4-naphthoquinone (1,4-NQ) and 1,4-naphthoquinone-2-sulphonate (1,4-NQ-2S). However, equimolar concentrations of DEDC also enhances cytotoxicity induced by benzoquinone, previously shown to cause cytotoxicity as a result of alkylation and not oxidative stress. Higher DEDC concentrations on the other hand protected against benzoquinone-induced cytotoxicity. Finally, the susceptibility of hepatocytes to quinone mediated oxidative stress cytotoxicity was not enhanced if the DEDC was removed before incubating the hepatocytes with naphthoquinone or benzoquinone. Enhanced oxidative stress cytotoxicity was only observed if the DEDC was present when hepatocytes were treated with quinones. It was concluded that DEDC forms conjugates with quinones which undergo futile redox cycling in the hepatocyte and form H2O2 as well as increase the susceptibility of hepatocytes to H2O2.